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. (Titu) Prove that 
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3b+¢ secre Ta 3d +a 
for all positive real numbers a, b, c, d. 
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. (MOP ’00?) Show that if k is a positive integer and x1, %2, ..., Zp, are positive real numbers which 
sum to 1, then 


(Hint: the case k = 1 is equivalent to USAMO 98/3.) 
. (IMO ’01) Let a, b, c be positive real numbers. Prove that 
a b c 
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. (IMO ’96 shortlist) Let a1, ..., @n be nonnegative real numbers, not all zero. Let A = ae a;,B= 
ae ja;, and let R be the unique positive real root of the equation x” —a,2"—! —----@p_1Z—ay, = 0. 
Prove that A4 < R*. 


. (IMO ’00) Let a, b, c be positive real numbers such that abc = 1. Prove that 


(1-4) (142) (red) a 


. (MOP ’02) Let a, b, c be positive real numbers. Prove that 


2a \2/3 op \2/3 de \2/3 
+ + > 3. 
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. (“Majorization” ) Let (a1,...,@n) and (b1,..., bn) be two sequences of real numbers such that 
a > 
ata, > bh +be 


Qi, t-s++@n-1 > bets ++ +bn-1 
Qi tess+an = br tees tbr. 
Prove that 
Ap +---+a2 >be +--- +B. 


(More generally, if f is any convex function, then f(a1) +---+ f(@n) > f(b1) +--+ + f(bn). When the 
inequalities (1) hold, the sequence (a1,...,@n) is said to majorize the sequence (b1,...,bn).) 


